\\i!Ai)Ml l O i HI t I U\fS 



Thi s listing of claims will replace all prior versions of claims in the application: 
LISTING OF CLAIMS: 

1 . (WITHDRAWN) A process for manufacturing a coil structure for a magnetic 
head, comprising. 

depositing an insulating layer; 
depositing a photoresist layer on the insulating layer; 
depositing a silicon dielectric layer on the photoresist layer; 
masking the silicon dielectric layer; 

reactive ion etching at least one channel in the silicon dielectric layer; 

reactive ion etching at least one channel in the photoresist layer and the silicon 
dielectric layer, wherein the channel includes a first segment defining a first angle and a 
second segment defining a second angle; 

depositing a conductive seed layer in the channel; 

filling the channel with a conductive material to define a coil structure; and 
chemical-mechanical polishing the conductive material and the conductive seed 
layer for the planarizing thereof. 

2. (WITHDRAWN) The process as recited in claim 1 , wherein the first segment of 
the channel is positioned below the second segment of the channel. 

3. (WITHDRAWN) The process as recited in claim 2, wherein the first segment 
defines a beveled angle. 

4. (WITHDRAWN) The process as recited in claim 3, wherein the first segment 
defines an angle between 70 and 85 degrees. 
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5. (WITHDRAWN) The process as recited in claim 2, wherein the second segment 
defines an angle that is substantially vertical. 

6. (WITHDRAWN) The process as recited in claim 5, wherein the second segment 
defines an angle between 80 and 90 degrees. 

7. (WITHDRAWN) The process as recited in claim 6, wherein the first segment 
defines an angle between 70 and 85 degrees 

8. (WITHDRAWN) The process as recited in claim 1, wherein the reactive ion 
etching includes H 2 N : /CHiF/C:H 4 reducing chemistry, 

9. (WITHDRAWN) The process as recited in claim 8, wherein the reducing 
chemistry includes HaWCHjF/CaH* gas ratios of 50- 1 00/1 00-200/1 -3/1 - 1 0. 

10. (WITHDRAWN) The process as recited m claim 8, wherein the reducing 
chemistry includes a pressure range of 5 to 20mTorr. 

1 1. (WITHDRAWN) The process as recited in claim 8. wherein the reducing 
chemistry' includes a temperature range of -30 to 0°C. 

12. (WITHDRAWN) The process as recited in claim 8, wherein the reactive ion 
etching is carried out by an inductively coupled plasma system with a coil power 
including 900 to 1 500 waits. 

13. (WITHDRAWN) The process as recited in claim 1, wherein the reactive ion 
etching is carried out by an inductively coupled plasma system with a radio 
frequency (RF) power including 100 to 200 watts. 
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14. (WITHDRAWN) The process as recited in claim I , wherein the reactive ion 

etching is carried out by an inductively coupled plasma system with a magnitude 
of a radio frequency (RF) bias including about. 120V. 

i 5. (WITHDRAWN) The process as recited in claim 1 , wherein the photoresist is 
hard-haked. 

16. (WITHDRAWN) The process as recited in claim 1 , wherein the conductive seed 
layer includes at least one of Cu, Ta, and TaN. 

1 7. (WITHDRAWN) The process as recited in claim I , wherein the conductive 
material includes Cu. 

18. (WITHDRAWN) The process as recited in claim 1 , wherein the silicon 
dielectric layer includes at least one of SiOs and Si : *N4. 

19. (WITHDRAWN) The process as recited in claim 1 , wherein an aspect ratio of 
the channel is at least 2.5. 

20. (WITHDRAWN) The process as recited in claim I , wherein the masking 
includes depositing another photoresist layer including an imaging photoresist 
layer. 

2 1 . (WITHDRAWN) The process as recited in claim 1 , and further corapri sing 
removing at least part of the silicon dielectric layer 

22. (WITHDRAWN) The process as recited in claim 21, wherein the silicon 
dielectric layer is removed by chemical -mechanical polishing (CMP). 
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23. (WITHDRAWN) The process as recited in claim 1 , and further corapri si ng 
depositing an adhesion promoter layer between the silicon dielectric layer and 
the imaging photoresist layer. 

24. (WITHDRAWN) The process as recited in claim L wherein the reactive ion 
etching includes CFVCHF-i chemistry. 

25 . (CURRENTLY AMENDED) A magnetic head, compri sing: 

,i m I ' k i u ! layer .being ejecmcajjyms ling kwe 

a photoresist layer positioned adjacent the insulating underlying layer and 

haying t^ channel; and 

a coil structure defined hy formed of a conductive material situated in the at 

tea s t-oa e channel; 

wherein a profile of each of the sides of t he photoresist layer that define the 
channel includes a first segment definmg a -fet-angle and a second segment eeatinaeus 
that. is .contiguous . with the first segment, the first segment defining a first angle relatiye 
to a plane of deposition of the photoresist layer, the second segment defining a second 
anglej;ejMLv.g.tothe.plime f dej sitf r. < r" ik phot res) I ayei the second angle being 
different than the first angle* 

wherein the first segment of each side of the photoresist layer is positioned 
beiow the second segment located contiguously thereto, 

wherein heights of the first segments of each side of the photoresist laser 
measured perpendicular to the plane of deposition of the photoresist layer extends from 

th m ierl _ a ej >_ ^ i » twee _ 0 i J 1 , < t . c _ icj it it from 

fop. of the .channel. 

26. (CURRENTLY AMENDED) The magnetic head as recited in claim 25, wherein 
the height of the first segment of each side of the photoresist layer is greater than 
a height of the second segment located contiguously thereto the-chaftnekis- 
f>ositk}ned beknv d^ 
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27. (CURRENTLY AMENDED) The magnetic head as recited in claim 26 25, 

terein t fi rst segmci of the sides of _ti loigresjsl < t , 1 geth 
towardlihe uMerjylngJaxer define-, a beveled angle 

28. (CURRENTLY AMENDED) The magnetic head as recited in claim 27, wherein 
the first segment defines an angle between 70 and 85 degrees relative to the 
fikggflf deposing 

29. (CURRENTLY AMENDED) The magnetic head as recited in claim 36 25, 
wherein the second segment defines an angle that is substantially v ertical 
perpendicular to the plane of de position of the photoresist layer . 

30. (CURRENTLY AMEN DED) The magnetic head as recited in claim 2-9 25, 
wherein the second segment defines an angle between 80 and 90 degrees 
relative to the 

3 1 . (CURRENTLY AMENDED) The magnetic head as recited in claim 34 29, 
wherein the liist segment defines an am k between 70 and 85 degrees relative to 
the plane of deposition of the photoresist layer. 

32. (CURRENTLY AMENDED) The magnetic head as recited in claim 25, wherein 
the channel is formed by reactive ion etchin g , wherein the reactive ion etching 
includes H 2 /N 2 /CH.?F/C2H 4 reducing chemistry. 

33. (ORIGINAL) The magnetic head as recited in claim 25, wherein the photoresist 
is hard-baked. 

34. (ORIGINAL) The magnetic head as recited in claim 25, wherein the conductive 
material includes Cu. 
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35. (ORIGIN AL.} The magnetic head as recited in claim 25, wherein an aspect ratio 
of the channel and coil structure is at least 2.5. 



36. (CURRENTLY AMENDED) A magnetic head manufactur e d utilizing a 
process, com prising: 

depositing an insulating layer; 

de|K : >skmg-a--^ 

depos iti ng a silicon di e l e ctric layer on th e photoresi s t lay e r; 
mask i ng th e s i l i con di e l ectrio layer, 
reaciiveien-etchm^^ 
* i ill: chemistry 

silicon di«lee-tBC--layefv-wherein--tlHvch 

f»M-^ie--^4-g"Seeead^eg«^vt defining a second an g l« r 4he--fiyst-and-see^8d--segffl^»te 



d e positi ng a conducti v e s ee d - l ay e r in th e chann e l s; 
e l e ctroplating the eh^^ 

e^ e nHca l Hrn -e ^hameal - ffeh^ 
1 ay er for th e pi anarizi n-g th e r e of 

cin undcs l v i il ; ndetKinq hnet bema elechicalh insuLmng; 

ii 1 < h _ - _ med adiact a y derlvi 1 \ , < having t 

opposjrig.sj.des d< !<i -t ■ ^aimei. and 

a„,coil,,structure fanned of a conductive mates nil situated in the channel; 

wherein a public of each of 'the sides pfjhe.photoresist layer iha! define she 
channel includes a first segment and a second segment that is contiguous with the first 
segment, the first segment detlmm' * t v<„ < t \ e to a plane of deposition of the 
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phi •> la; t f it p t t i ning a second l > < I t 01 • il 
ieposij t 1 I ,> ; ' > <> i ri gl< I , t _ 1 ert han < . ngk 

v ^1 ( first segmei if of each ick >f .t|}e.pjiotoresis e sj siti > i d 
below, the second segment located contiguously thereto. 

wherein heights of the first, segments of each side of the photoresi st layer 
measured perpendicular to the plane of deposition of the photoresist layer extends from 
the underlying layer to a point between 20% and 80% of a total channel height from a 
tQilQQMchinneL 

uhctviu ihc his! i t <■,], f the ..photoresist g i together 

towards the underlying layer, 

wherein the. se^ 
relative to the plane of depositi on of the photoresist layer, 

wherein the first segment defines an angle between 70 and 85 degrees relative to 
the plane of depositio n of the photoresist layer . 

37. (CURRENTLY AMENDED) A disk drive system, comprising: 
a magnetic recording disk; 
a magnetic head including: 
an insulating layer, 

a photoresist layer positioned adjacent the insulating lay en the 
photoresist layer having opposing sides for defining at least one channel, and 
a coil structure defined by a conductive material situated in the channel, 
wherein 4h«~&hafflfte4^ iKi-€^ - $t^ each of the sides of the 

t Mist segment defining a fust angle and a second 

segment defining a second angle, the first and second segments being 
contiguous, 

••■U^c;!- .t heighi nftk- ^.gnorii nciOir..-;! pvi pcrdio;h;s ihc 
plane of deposition of the p,i. ■m-c^i <. • ,-vfends from the insulating layer to a 
point between 20% and S0% of a t i, 1 ,n,"fl height fiom a top of the channel; 
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an actuator for moving the magnetic head across the magnetic recording disk so 
the magnetic head may access different regions of the magnetic recording disk; and 
a controHer electrically coupled to the magnetic head. 
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